In the title compound, C 23 H 14 F 8 N 2 S, the dihedral angles between the pyrrole and thiophene groups and the almost planar C-C C-C unit of the cyclopentene ring (r.m.s. deviation = 0.4193 Å ) are 43.6 (5) and 50.1 (2) , respectively. The distance of 3.612 (3) Å between the potentially reactive C atoms of the two heteroaryl substituents is short enough to enable a photocyclization reaction.
Related literature
The title compound belongs to a new family of organic photochromic diarylethene compounds with an unsymmetrically substituted hexafluorocyclopentene unit. For background to these compounds, see: Pu et al. (2007) ; Liu et al. (2011) . For details of the synthesis, see: Fan et al. (2011) .
Experimental
Crystal data C 23 H 14 F 8 N 2 S M r = 502.42 Monoclinic, P2 1 =c a = 11.873 (2) Å b = 12.063 (2) Å c = 16.208 (3) Å = 109.225 (3) V = 2191.9 (7) Å 3 Z = 4 Mo K radiation = 0.23 mm À1 T = 294 K 0.24 Â 0.20 Â 0.12 mm
Data collection
Bruker SMART CCD area-detector diffractometer Absorption correction: multi-scan (SADABS; Sheldrick, 1996) T min = 0.947, T max = 0.973 10859 measured reflections 3870 independent reflections 2075 reflections with I > 2(I) R int = 0.052 Refinement R[F 2 > 2(F 2 )] = 0.045 wR(F 2 ) = 0.108 S = 1.00 3870 reflections 310 parameters H-atom parameters constrained Á max = 0.22 e Å À3 Á min = À0.23 e Å À3
Data collection: SMART (Bruker, 1997); cell refinement: SAINT (Bruker, 1997); data reduction: SAINT; program(s) used to solve structure: SHELXS97 (Sheldrick, 2008); program(s) used to refine structure: SHELXL97 (Sheldrick, 2008); molecular graphics: SHELXTL (Sheldrick, 2008); software used to prepare material for publication: SHELXTL.
4-{2-[5-(3,5-Difluorophenyl)-2-methylthiophen-3-yl]-3,3,4,4,5,5-hexafluorocyclopent-1-en-1-yl}-1,5-dimethylpyrrole-2-carbonitrile G. Liu, X. Wang and C. Fan
Comment
The title compound when dissolved in hexane shows photochromism. Upon irradiation with 365 nm light, the colorless hexane solution turns blue rapidly. The blue compound displays an absorption maximum at 592 nm. Upon irradiation with visible light with wavelength longer than 510 nm, the blue hexane solution reverts to its initial colorless state; a colorless hexane solution of the title compound has two absorption maximum at 253 nm and 294 nm. In a polymethylmethacrylate amorphous film, the title diarylethene also exhibits photochromism similar to that in hexane.
Experimental
To a tetrahydrofuran solution of 1-bromo-3,5-difluorobenzene (1.93 g, 10.0 mmol) was added 3-bromo-2-methyl-5-thienylboronic acid (2.50 g, 11.3 mmol) (Fan et al., 2011) in the presence of Pd(PPh 3 ) 4 (0.3 g) and Na 2 CO 3 (6.4 g, 60 mmol) in 20 ml H 2 O. After refluxing for 15 h, the product, 3-Bromo-2-methyl-5-(3,5-difluorophenyl)thiophene (1.94 g, 6.73 mmol), was collected and dried (yield 67.3%). This compound (0.67 g, 2.3 mmol) was reacted with 1-(2-cyano-1,5-dimethyl-4-pyrrol-1-yl)-3,3,4,4,5,5-hexafluorocyclopent-1-ene (0.66 g, 2.30 mmol) (Liu et al., 2011) and with n-butyl lithium 2.5 M in hexane (0.92 ml, 2.30 mmol) at 195 K under a nitrogen atmosphere. After an hour, the reaction was quenched by addition of water.
The solid product was purified by column chromatography on silica with petroleum ether as the eluent to give the title compound (0.55 g, 1.10 mmol) in 47.8% yield. Analysis calc. for C 23 H 14 F 8 N 2 S: C 54.98, H, 2.81%; fFound C 55.02, H 2.95%.
Refinement
All H atoms were placed in calculated positionswith C-H equal 0.93 Å for aromatic and 0.96 Å for CH 3 groups. They were included in the refinement in the riding model approximation with isotropic displacement parameters set equal to 1.2U eq (C) and 1.5U eq (C) of the carrier atom for the aromatic and methyl H atoms, respectively. Refinement. Refinement of F 2 against ALL reflections. The weighted R-factor wR and goodness of fit S are based on F 2 , conventional R-factors R are based on F, with F set to zero for negative F 2 . The threshold expression of F 2 > 2sigma(F 2 ) is used only for calculating R-factors(gt) etc. and is not relevant to the choice of reflections for refinement. R-factors based on F 2 are statistically about twice as large as those based on F, and R-factors based on ALL data will be even larger.
Fractional atomic coordinates and isotropic or equivalent isotropic displacement parameters (Å 2 )
x y z U iso */U eq S1 0.20592 (8) (4) C10-S1-C7 93.06 (15) F4-C13-C12 111.3 (3) C18-N1-C21 108.7 (3) F3-C13-C14 112.0 (3) C18-N1-C23 125.9 (3) F4-C13-C14 109.0 (3) C21-N1-C23 125.4 (3) C12-C13-C14 105.3 (3) C2-C1-C6 119.6 (4) F5-C14-F6 107.0 (3) C2-C1-H1 120.2 F5-C14-C13 109.4 (3) C6-C1-H1 120.2 F6-C14-C13 114.9 (3) F2-C2-C3 118.7 (4) F5-C14-C15 109.1 (3) F2-C2-C1 118.2 (4) F6-C14-C15 113.0 (3) C3-C2-C1 123.1 (4) C13-C14-C15 103.3 (3) C2-C3-C4 116.3 (4) F7-C15-F8 105.5 (3) C2-C3-H3 121.9 F7-C15-C16 114.3 (3) C4-C3-H3 121.9 F8-C15-C16 111.1 (3) F1-C4-C3 118.6 (4) F7-C15-C14 112.1 (3) F1-C4-C5 117.9 (4) F8-C15-C14 108.7 (3) C3-C4-C5 123.4 (4) C16-C15-C14 105.0 (3) C4-C5-C6 119.0 (4) C12-C16-C17 130.5 (3) C4-C5-H5 120.5 C12-C16-C15 109.8 (3) C6-C5-H5 120.5 C17-C16-C15 119.6 (3) C5-C6-C1 118.6 (3) C18-C17-C20 106.7 (3) 
